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Abstract 



PROBLEM TO BE SOLVED: To perform positional correction for securing the accuracy of the printing 
position of a color image concerning an image recorder such as a color electrophotographic printer for 
recording the color image of plural colors on a recording medium. 

SOLUTION: The color image recorder 1 for recording the color image of plural colors K, Y, M and C on 
the recording medium is equipped with a carrying belt 12 carrying the recording medium along a carrying 
path, four sets of printing mechanisms 2K, 2Y, 2M and 2C successively forming the color images of 
different colors on the recording medium in the carrying path, and a reflecting intensity detection 
mechanism 24 for detecting color slurring amount between the respective colors of the color image 
recorded by the printing mechanisms. The printing positions on the recording medium by the 
mechanisms 2K, 2Y, 2M and 2C are corrected in accordance with the color slurring amount, detected 
through the mechanism 24. 
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TOJ&*^^:-f^^©/j:v^0 8 (A) co#-a-{^« N gij*^* 
(RjcDtfld^^T 5#g»^o y -C 2 SSco#Wffi^ 
^-y^l^ioTV^. 0 8 (B) 14, * 

9— <Ds<9— ><z>&imVE.W&7 ! yy9l£tt\sXmj£3£% 

m x'&mz. 2 Ky h ««-rtur v ^ s f? , su^a 
ms-rn^mprigtc^So 

[00 5 2] 08 -Cli s gU^S^fRl-ewfe-rniSr^W 
■rSfc*{-, 4 *-e 1 7 ^ ^fflfiS Lfctt 

^l^b^v^mffl^^-^-efeoTt, meifcpp 
0-efcSo i^<omxm^i^tc-7'x3y9x$>tiiii. 
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[00 5 3] o^c, !4»^rifii"CBiJliy«M(l«fcft«i**t 

[0054] B10I4, ^f«)^(S]-e(OTOJ{4*SrttjEi- 
»fc»©BWill«WPIfflJ»'«)«lfl)«r*i-^ia 5»^Ht?*>S. 
£®EPMft!l*PleIMH*« H 4 lc*-f ±***i«oXU«BiJ** 10 

^P>#3)JB!l«l«2K~2C©LED-^s' K3fc*ra£L 

H3©SWaftS«ta»BI2 4R, 2 4 L"C«*«l5J: 5 
teHWJSft-cv**. 01 0K7F-f£iibjjft-Q<D8mmW: 

^©fcjEIW* 2o(DK*t&St£sm$5«2 
4R« 2 4 L*»fe©6"f *t*«-*-*-«-»*»«MWWW« 5 
3l<Ci&&£tiX^?>fi.XhZ> 0 Lfc^oT, rr-ClilH 20 
4©t»»ifi«-f-SgB^('ttl^-©^-^Sr#(tT, 0BS 

[0055] @1 m> &ibl3ft-?<0-&-rfr&&&iM-t 

s</Uh 1 2^^fpJcoM^g|5{c^:tt^ttSIJB!l$tu5 J: 

1 2C»£*{|iJ-C?^r^m'J^3iE^-lB]-e©fe-r^* 30 
•y 2 (DfilMmm 2 KIZ.M Lt , * 9— 0V**— VSrPPJBU 

[0056] hi i -crau 7*9 5» ?<?>±temtexmm£ 

"CttA-fttS^ifo, BP*>x Kft9fe£ttttlttN! 2 4 let 

£*K *fiiJ<?5tWCI*SiJ***lRl<Z>^(c2 Ky M*tt 40 
TWC, Ri*!SflE*maWI2 4fcJ:9 7^ay*B*s* 

W^fi|24{c J; o T 7* 9 y 9 <D'* 9 — V t -Y ^ a — <D^ * 
-^*S*t <fc < »£oTV^7*t3 y * *rWJfr*-S*jSJ!i 

^«2K(C*fLT^^o-(OPPJBlJ^1«2Y-e«, fl|;ttf 
LED— y K3 (5fH&e) 



[0057] r<D<fc 5 (^fe^rrRjoWKiS-f fr&&m 

^/WM 2<Dfe*0!|{cR]JB!l$tbfcBM*^lRlT©#,-ftu 

[0 0 58] r Z. Xte. ^TggJjfa/mfe&ljfa t ItSti 

o©g«M^W2 4R > 2 4 LSr-Gg/BLTV^o 
L*»U rtbf>(DS«-3tS«ltt}«l«2 4R, 2 4Ltt, 

tUtSrtiaot, ****lRl/M*3lE*lH|-e©PPJB!l 

[0059] or*-. HJSO^«i 1 i^rtft^JHWimb 
f^Cov^, 01~01 1 SriWSUfcjJSfcRW*-*. ft 

[0 0 6 0] 0 4, g£Wi01 0i-*5V^r, 7J7 — B« 

iagkg« 1 \z.Mvxn-&mmt ft*. #ix.fi** h ^ > 
^bTA^j^tu^., =^vK/H^agB5 i-em« 
5 3 \z.miMBm<oiffi&m-+o z<D^mz.x 
>4sm^$tT,-5o =^^K/iiii&feasB5 1m ffl^ss 

1 v^OUHfe-r— * Sr. rtgB©^ ^ y 

3te&ffi.mffiizQ}Mm^&mvx. mm®.®*-ty b 1 
9\ci&MZfrx^zmii&s$:mmmci£'9misX, z.<o 

[0 0 6 1] 01^04(01 J; 9. ffl«SS{Cili|fe^— * 

a5 5 3fi, #1®*- * 5 4©5 *>^W h^e— **3<tt^ 
K9^^- ^SrlBtbUT, #TOJ^«2 K~2 CcD^Jt 

9, i|E^n-9 4, ai5m«)B-9 1 3 fc«B"^M 
2 Sr^»1-5o -?r©^, ^«$iJtWSC 5 3 54® 
5*>^y *S'^tijbT*:?'e'>'^o — 7 1 6 

£:tH]i|fc$-fr5„ *yfy^P- 9 1 6colsI^CJ;i5ffi)ffi 

iR^^-fe j»n9 *»6>ffliRs ^ i mmiM K 2 0 

?©ffl!S©»w^ ha — 7 1 7 £ fyf 
[0 0 6 2] ofl;, ^xbP-7l 7fcJ;U!t-h 
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K#t3-7 1 5(imjEE^*&i-^> 0 U<< K2 O^mbfr 
®*d-7 1 5 1 4 IS ©#«73tc 

*5|Hltei-S t s MS IIJ&J^/W h 1 2 (C^3I £*Vfc# 

[00 6 3] ortc. mmmmU5 3 tt»flEf|iiJ«SlS5 6 

S«^7^ (DB) ttiS £;*-^U # 10 
fPiii2K-v2C©flD-7 5*5<tt/S.^ci-7 7 
lc*ffiSr^*&1-^ 0 #HMSiJ$MSI2K~2C 

(DmKfcemmi-tzfrteii&nv— y 5 st?>lt*&— 

#PpjHJii2K~2C©Ito-7 7{C(ig»f 

1 0 0 6 4 ] /BiffiS ;as^©#:etc:£!l3g-r€> £ , 

Zti&WmfflW& 53^^vy K/BtffetoagB 5 1i: 

t«3 L E D'- 5/ M 7 x-xa 5 2 ^Stl$H5. 20 
LED's-y K-<^ 7^—^.35 5 2 g-ff LfcBtfg! 

y'-^SrLED^.y K 3 KtciH^fprfB^^-^^^ 
^LTj^ti-So LED^yK3Kt±» aife^TtfclO 

[0 0 6 5] r©i?(CLT> 7W^S©^'9 3'^®lfe 
3£jjfa<DM£fttdft7y y ? <Dmm.&WMtZfoXti&t 

MKaiaibfc^T?, ^ftyffffi5 3tti«£EffiyftiR5 6 
Kft-frSrttiU TRm%.U5 9<D-7'yy?<Dlfc^mmM 

^rLT^5fe#:6K>6S|Utei-5r ttio^ h"7— Bife 

S — ©7*7 y ^ © V -T— HHfew^WTf 5„ 
[0 0 6 6] ^©«, ffittS©t®3i8>£«:6Ktief 
o-?4K©Mte«iaiUfcl*ift"Tr» 8M8ffiM»SIS 5 3 frb 

nm.mwn 5 6 w u 2 K^te^n 
m^^-7^^5„ c^ttr#ur, ffl«Es©^feSjg*sppjBiJ 

i«2K^ftltfet > tKS^^M 2(DT»iJ{caB«$ 
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74 

tt^mtip 5 1 <fc 9 W * d — HMMB-JJ-as m^j $ tu, ^ftft: 

b fVWmm 2 M-«^ £ ft, WJ^«2M(C<koT^-€ 
v*©h^HS4fc*MB^*;h,*. £<b{c, /BSIRS©$teS&i 
*sppJSMS6«2M*=>e>WJBlJ«l«2 Jft^SftT, 

[0 0 6 7] r©i 5fc*UkK#fe© h-*-- mmmte 
(c^*Rrte^?a*{caLTV^St:- 2 5 r 
y.5>yt>1 8^»(±lS)fi5. flMSf&WSB 5 3 -fcV 

w*sj^Ti-s t , rnmum^ 5 3 (*^t©^-^ 54^ 

fltJh-TS. ^do, «g9ffl«Wtt#PPJWHW(l2K~2CK 

[0068] * 7-BBfefEi?$sfi-Cte, IMRWII 1 9 
WW 2 K~ 2 C J: ►> 4 6©Bf<kSrlHI«ffcHJj»|^* -5 r 

[0 0 6 9] £i\ *fflffl^^-^H:J:«6i*H*<0|ft 
[00 7 0] 12 1 2 (4, $3£-</W M^BPflll**tfc<ftW^ 

'<?—:<'<r>mMmm&mw-tz>®xi>?> a mm (a) ~ 

(d) I*, *)x?ixmviv>*>y -<D/<* mVi<D 

fc4o<D^i3 7^^LTV^„ HIl 2 (e) 

s^Rb, 7*7 5'? H"^"— COSI^^R k * S n Rc>Rb> 
Rk©ga«(CfcSt©t LT, ffiHimtUii2 4t: 

4 ©«««wteHKi»« lt*s s mmtRm^^m 

felTib5Slt$ (M^) ^LTv^s 0 r©$6 
A^/H*> 12 3, ^v^i*|2l4(^i-J; 5(-, ftSii^^ 

h i 2^*ffRj-rs<a«tctg{tf,ftf : :s:4*5fi*^meii«2 

4, £VM*£jtt3MMtttNMft2 4R, 2 4Liaotft 

[0071] KrjftbfcaD, ±jfea£>&Gu @te**fRj, 
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/iS*t>^<m^oTVNS^a (tfljxfcf, Ell 2 

(b) KTF-t-T'uy?) <D^\wmm.t:^-rK\-ii.\\ 
xmtvt£\^, &7 , By?m^7y? h-r—o&tb 

RTfmm^ h 1 2©BttlBa(4. *MK©'<* 
-^©a^tJ^^cra-fbl-^o Lfc^oT, Ell 
2 (e) b\z.&7vy9frh<0%<D&kfik&%: 10 

SiJ^LT, 1212 (e) \Z.7fr1-£ 5 (-^tt^CDjgS^ 

[ 0 0 7 2 J H 1 3 tt, *&Wffl^->©S& *) A-g-.i: 

»^«©^ktt 2 mmv&mm^fi—xomt!: v max. 

ft#-T5c 20 

[0 0 7 3] tr^t, =fr^o s/j?©Jp^S#*^R«, 
81 3tc^i-J; *9— ^s^oHtti 

R= («Rc+/3Rk + yRb) / (a + 0 + y) 

R= (1/10) X { (Rk-Rb) J + 5RC + 5R 

b > 30 
(OX o^ftntsinZ* 

[0074] t>&nxM\,«BUtt&m&*rr&*m 

^A- h SrSUBihfrfi, /7-^F ©Sft^R k teal 
mffi»TffiV><D-e s (Rk-Rb) <0i&5. ^ri 
T\ v*9y?<nmmmr*ibZ0&l:Z<tt:Z>k. 

8M8#«/££*i.TV^1><&£i-;h,tf, 12 1 2 l^LfcJ; 

[0 0 7 5] J:»Lfc#:/py*©¥*&fia*aftft«r»£ 

[0 0 7 6] 01 61*. Mil^MT^iO 
[0 0 7 7] ««»I-Ctt, *30fc, ht-i8S«lffl 50 



v\ 

[oo7 8] b-r—mmz, ^mt^»> («&** 

(-3 0 0V) K*H-2> hi— »«©S!|^M**S* 

T*£if§S< (i^*fffi-eSS<) i-5<t ptdWjE-T'S (MjE 
«©S«/M7^-Xli, | -3 0 0 | < | -X | t-T 
5) . 

[0 0 7 9] o#*J^ £iVt*aECfcl?M«fc1l0>M:iE 

[0080] J4c*e>{c x T'^^^wS'fxp-©^ 
[0081] s-r, *&*ssr^ih Lfc^^-eae^-</v h 1 

2 frfflb U PPJBll«« 2Kiao TtRiat^A M 2 

— >&%)m-fz>o m^r^ ^(z>y*=7y ?<D&mm/<?— 
i 2izmm^ii. jflftfc^tt&fttttMMft 2 4 ©itucas 

e.*lT<5, Slt3i*tfemSH#2 4-C«, #^a^o 
#t b-C^«*J»gB5 3(CW^LTV^S <> ^«SiJ^!giJ5 

[0082] w xd- <D£i-mmmfe£ivit&te. m 

-9 3 1 b? y— =v^^V — K3 2 tfffl^J^fe^ 

y-=>»iaotSht- 3 3{cgij>5^t 
[0 0 8 3] ^7ix^^*f-t-s^-^v^, >>7yoi* 

PI«lifi i *tott, ^r^^-^^^, ^TVCifefji,! 
[00 84] ^jfe^flpJ-CCOfei 1 ^— ^te^^ n 
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«"Tii>fI*Sr««»Jffll«B5 3^LED^$/ hV 

tt5 2"CI4, H3JBI^2Yfc^*>f3in-H««-g'<D 

[0 0 8 5] «»©H3J8lHft1tKoV^rt>. ^ 

75/^ (Dmmm 2koled^>^k3k^j:§ 
[0 0 8 6] ©J^^iRj-eoTOJ^e^ffl^i&f^-ct. 

«Ktf**>*u*. fcfcU M*aE*lRlT?<Dft-rttS:*< 
mUn^S 3d^LED^^ M^7x- *£B5 2(C 

[0 0 8 7] ^«>^rfRl-C©fPJ8!Ha«^«IE«6fp-Ctt, -Y 

t>tlZ> 0 fc*JU »»*iRi-co6T*t*tt<-t-fc«><o» 

-h^— ©RfflMfcttd*, Wttf2 Kjy b«lt*J:te«V^ 

ED^s/ K>T^^ 7 cn— ^gp 5 2 {Cil^J-r^ 0 LED — 
y K>f ^7x- xgps 2-Cte, = ^>K/MM&H*B 
5 1 rtfcW8ISftfclij^-^©T K v*«ri*e>i-r. £ 

K3(:g2T#^ 0 LED^jxK3iLtl 
>3 l 2^M b<Dh<D&$im£tiX\,*z>}:irz>k, 
LED — y K>f^7^ *g|35 2Xte, K/B 
5 1 ^COM^x — ^ CO 5 10 4 »*>f 



2001-134041 
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L, *B(D10 4/Mbttt<O**-e, 3HM55©10 4 

[0 0 8 8] r. 5 Lt N &*fcELfcSJ*»ft«W«M»l 
24R, 24LKJ:D, ^7^^©LED^5^ K2KC 
<tSBIJB!lffi:«SrS*^ffi<DLED — ^ 

<£> Pn«otee jei- tf, fe-r # v * $im& ~^sm ^ * 

4fc»(OS»3ltfmttWI«2 4R, 2 4Li$:iffl« 

[0 0 8 9] Jix6Lfc±*^(R]-e(Ofe-r^*^ttlT? 
L^L, Hl4fc*tJ:5K, ±*3lE*lftfcS5rb-C»«> 
tBT'fcS. Hil 4 (A) ~ (D) (4, Vvf*kt>±£3lE3r 

y b*i<Oi8lt Lt 5 t*y MSBre, BJjfefcfrlRlte: 11/ 

[0 0 9 0] Bl4©«Bffi/^-ym 3£^S*[^ 
•C<Dfe-rtt*Sr«|/±JbT*J< e HI 4 (A) 

•ftt«s^C-TV^«cv> 0 1^1 (B) {c^-Ti^J-. 

^4^iu.Tv^^v\ nei (c) iij**^^ 

tc. mm (D) iJ=7— fQMfc-J^iyJKDs*? — >K 
[0 0 9 1] ±jfe**lft©fe-«v|ftffiK:IB , B14 
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try hifawj; 5^#< UTt-fe>-^24©^^5' M«fc 

[0 0 9 2] m 1 5 fcfc, ^Wi-^t y 2^ -C</W Ml 
■*-HT?*>«. ffilB (A) ±***lR)Ofe-f*u*Sr 

IftUi-sfcft©^^— (b) tcii. ffl^ac^ift 

O^P?^ (0) T?*7-^->i^77^^-> 

iWi^Sv^Sfts;: £ft< , Si^WcftiJB!l£*i, 
[0 0 9 3] El 15 (A) <D/-?^-^t?tt, 4*©«l« 

*fLT2 Ky h^tt^JC-fe-rttSr^CTVN^t^-e 
[0 0 9 4] SI 5 (B) CO^y - — y*y 

i/7 h Lfctf tPP»$^5 0 Lfc^ot^ 2 
y*n y 2? ff Jt-hflEfflJ-C^w MlttiE^^/Hcft^U*. 
— ^ — y?<Os<9 — y|:#LT2 Ky h 

[0 0 9 5] V>fil©/^-yn, 7*7?^ ht-© 
Kt^Rk^/l'hWgl^Rb J;9/h£v^£i§\ ^</V 

kasRb<k«?:*:£v^#. s</u h mmffife i: ft 5 
;Mcft.57*ci ^^Srtmr t{d<t fe-f;ft,J;£3fc 
[0 0 9 6] ^^y^bt-WEW^Rktl, iiffr-Ctt 

W*#*/M::ft<5. RMiZ.^ Rk«5RbJ:i)itV^IC 
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U^-r<, i t i:RH*©ftv^? ? ^ ht-ettS 

^SpRkO^tij^ftVV Lfc#ot, ^/WhKfflffiiM 
[0 0 9 7] W_hOJ;5l-, H«©^«1©*9— 

So 

[00 98] ft*5, Wfte«kS« 

ffif&Jrm tin \z.m.i!E t> ©rt44 < . 

ft^^Py^Sr^m-TS^ov^Tfc. 
[00 99] mi&<Dffl& 2 

ro«t 5ftSW4S««IW«l«T?«^y5'^S^'fbft 

^ y y ^HWMEflsas^ Dft vnJ; 5 ft»*P»flsSr *5 *fc> 

[0 10 0] ^Errt?, *Jt©»tt'2-CI4, RW9fiS«lttJ 
«|2 4oaX)tlW(t5fc»lc, o#'{cf5iKi-2»J;5 
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[0101] hi 7tt, mmmmutR^mmmmmm 

t Zni-tmv&yu y?mx-&Z> 0 rcoHl 7(c*i-J; 5 
fcl, SW3fi«<feW*S« 2 4 r*##y-f *-K24a« 

tfcot, K2 4 a^cOA7J@«ESrf|gfib 

t, *©»3t*©fM9i«»^rtt"C*)*. 7*bh7 10 

2 4b -mKWa&^Jfc'WLfcT-T-n^ftff §r 

[0 10 21 -*-fcfc> *>. »)fe^-f*— K2 4 acDT/ — 

Ktt^tt, am ft»a$ 5 a »miA^-««EmflaeiUBiK 

5 3 a irg5«8$^TV>5o */c, &tfb?4Hr~- K2 4 a 
©*y— K*jSH=-»egt2 4 c ^LT^il6$ttT*5f5 v 
7* h h7^x^2 4 b CD =i l/;?^«f|i5 vm21 2 
4 d t^£*l.TV>5 0 7tbh7y^!?2 4b©i 

5 3 Sr«riW-Sflr*HI *aHI8&5 3 f t&m 20 

[0103] si«sij«is5 5 3 -m, m-^mmmm 5 3 f 

3 e(4CPU5 3 d tg^$ttTV>S. CPU 5 

3dttDA3WW5 3bl:»^^ DA = ^- 
?53b ftttEEtt*EX&|QH&5 3 a {c^$tuTVN5„ 
*fc, CPU 5 3 dtC(4|E1»^S5 3 c ■ttmtftZiVX^ 
Z Q &*5, i©*Sfe©^ffi2T?S«&««tfi$6«2 4& 
^-rS^Tty-r^— K2 4 a »4, tOAAIWCio 

T5l3fc*©sifil5*s wii-efc •? , AD3yA-^5 30 

3 (OA73ttEE(4 5 V*SJ:PS-e$)-5, 
[0 10 4] Sfcf&A&ttMflf 2 4<Dft7j£f8 

<D^2T-«, JS^^hJ^SfiiJUfc^-V (mm 
s<*-ts) ^SltLt, Kft9!U£lftU«Mft2 4CD*^ 

[0105] 018IJ, ^r-V y :*V— >a VfflCDgqiX 

^co—py^i-H-cfeSo si8(^-rs^^— 

h 1 2coSM5tS^^5s'i>' it) fcffiv^cot-f 

*U4\ S^^-^P c©SWMW7- 

»©«tHte:m *T4*jfe Lit v ^*f3&fi?a*ft i« V ^7 D 
IP^2«H©#fflffl^-v©fi^aftoTV^:7- 

P c <D&fcmt£Kmt LTI4, II 8 \Z.m1rX. 5 S'J 
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9 - h - ( c J; s t> cd ^ ^ < n c ^ d y ? mm t -r z> r. 

[0106] r cd J; 5 S*|SX*-VP c ©K*f&« 

2 4 <Dtiit) fr*3Gi 9 (^IPWBii-* - £ . 
fttI4oTV^7o s/^cDi^^s^d/iStV^fiJ 

PPBWW2 Y~2 Ci:feWfeoTt)^S$H*v^ 
[0107] ft*5, ^7 ©RWiMEJ: 9 fctt 

aKi'M 2©st*t&«©;fraH£v^£t;:ki:, tRsi^/w 

*f3fi£#&t>te< r. cd J: 5 ^c»-&cdS^^-v 
Pet LTf4. 7? b-T— &±miz.ftiMVtc±{C'& 

-^sr8UHbT#i*i-*i,tf, mm-<^ h 1 2 a^±Km. 

[0108] E119, 11)20(4. H!)7w-i/3>l 

[0 10 9] Ell 9*fc(4|g|2 Ofc^-TJ; 5tC JiJ^b 
^cEI 1 8 cDS^iJ' — >P c ii-fe-r^fflffl^-?^ — ^cd 
W*lc^JB!)$^Sc S»3Sff^tti«6fil2 4-Cf4Sig^^ 
-VP ccDSE^SHJ-pfc, «*tg#BHIK5 3 fcDW77/!)S 

4. 5VS«eicfc*j:3te» «#M#pfW5 3lcJ:o-c» 
K2 4 acD56^SSrSaSUTV»S. 4. 5 V 
(Cfig5i-^a*(4, A/D^^<— ^ 5 3 e^cDATja* 
5 VSrM^./iVNj: 5(-feSS*cD^Sr^^se>, d»o 
KBl?) RTfBfcfl&fflrt-C, W73iS^Sr^^'<<itA-t-'5fc 
»-Cfc5o 'fefcN 2®^cDtfeaffl^^-VCD*t«^o 

[0 110] JSfe(c, 25WR©*Wffl^^ — 
Sr^Wi-SfcJe>CDS*f!S«tfec±l«1t2 4(c*5tt5dr^ y 
— v^il^{c:o^^TlftKi-■5. rr-ei4, ii^tco 
HJJBWd^, i"^^*>, Sl3t, te^, 2W5£ 

»<D«j^, -fe-ftucD^Wti)^ St5*cD«IE«)^i4, 
^ffiCD^Sg 1 CDJg-g-t IsHUcD^CD-efeS. 
[0 111] !)7w-i/3 yffl©IJp^-yp c 

&mi£nttmm<<* b 1 2 t^^mmmmmm2 a k 

PJ^-r^*-CI4, ^CD^y-l'^-- K2 4 a 
«fch.ftv\ SJP^^-VP cdSSW3si5EtfeW«l«l2 4 CD 
7* h h7>-^^ 2 4 bcDtfJ*-e^^>HT< 5£ N % 

7t^-r *-K2 4a ^©BianmaEasettasB 5 3 c Km 

*£;K/0*5@fj£*te<eL<fcS.J:5» CPU53d^ 
f>DA = ^— ^ 5 3 h\Z.y**/9 ivm^-kVAtlirTbo D 
A=<^— ^ 5 3 b -CI4CPU5 3 dd^cD^* /Wff 
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(54) IMAGE RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform positional 
correction for securing the accuracy of the printing 
position of a color image concerning an image recorder 
such as a color electrophotographic printer for recording 
the color image of plural colors on a recording medium. 
SOLUTION: The color image recorder 1 for recording the 
color image of plural colors K, Y, M and C on the 
recording medium is equipped with a carrying belt 12 
carrying the recording medium along a carrying path, 
four sets of printing mechanisms 2K, 2Y, 2M and 2C 
successively forming the color images of different colors 
on the recording medium in the carrying path, and a 
reflecting intensity detection mechanism 24 for detecting 
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color slurring amount between the respective colors of the color image recorded by the 
printing mechanisms. The printing positions on the recording medium by the mechanisms 2K, 
2Y, 2M and 2C are corrected in accordance with the color slurring amount, detected through 
the mechanism 24. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A conveyance means to convey a record medium along a conveyance way in the image 
recording equipment which records the color picture of two or more colors on a record medium, At least 
2 or more sets of image formation means to form the color picture of a different color one by one to the 
record medium in said conveyance way, Image recording equipment characterized by having a color gap 
detection means to detect the amount of color gaps between each color from the pattern for detection 
recorded by said image formation means, and a printing-position amendment means to amend the 
printing position to said record medium by said each image formation means according to said amount 
of color gaps. 

[Claim 2] Image recording equipment of claim 1 characterized by detecting the amount of color gaps by 

measuring the reflectivity of said pattern for detection with said color gap detection means. 

[Claim 3] Image recording equipment given in either claim 1 to which an image formation means by 

which the reflection factor of light forms the color picture of the smallest color on said record medium is 

characterized by being arranged at the top style side of said conveyance way, or claim 2. 

[Claim 4] Image recording equipment given in either claim 1 to which an image formation means by 

which the reflection factor of light forms the color picture of the smallest color on said record medium is 

characterized by being arranged at the bottom style side of said conveyance way, or claim 2. 

[Claim 5] Image recording equipment according to claim 1 to 4 which said conveyance means is the 

conveyance belt which adsorbs a record medium and conveys it, and is characterized by printing at least 

one of the patterns for detection of a main scanning direction, the direction of vertical scanning, and the 

direction of slant to said conveyance hair side of belt side, and detecting the amount of color gaps for 

every color with said image formation means with said color gap detection means. 

[Claim 6] The image-recording equipment of claim 5 characterized by to be constituted so that the 

pattern printed by said image formation means arranged in the criteria location and the patterns printed 

by the image-formation means besides the above may overlap with a location gap different, respectively 

with said the block of each, while said pattern for detection consists of two or more blocks which makes 

a stripes-like pattern one unit. 

[Claim 7] Image recording equipment given in either claim 5 characterized by carrying out a calibration 
based on the reference pattern formed in the conveyance hair side of belt side which constitutes said 
conveyance means from said color gap detection means of any one of said the image formation means, 
or claim 6. 

[Claim 8] Image recording equipment of claim 5 characterized by having the reading circuit which the 
detection device and these detection device of the pair which measures reflectivity change, are 
connected from the pattern for detection of said direction of slant with said color gap detection means, 
and reads said reflectivity by turns. 

[Claim 9] Image recording equipment of claim 8 characterized by for the pattern for detection of said 
direction of slant being the conveyance hair side of belt side which constitutes said conveyance means, 
and being alternately printed by the edge of the longitudinal direction. 
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[Claim 10] Image recording equipment according to claim 1 to 4 characterized by forming two or more 
patterns for detection with which detection precision differs with said color gap detection means, and 
making amendment of the printing position in a multistage story by said printing-position amendment 
means. 

[Claim 11] Image recording equipment according to claim 1 to 5 characterized by having had a change 
means to have changed said record medium to two or more printing speed, and to convey it with said 
conveyance means according to the class, and having a storage means to memorize at least one of the 
amounts of color gaps of the main scanning direction detected for said every printing speed, the 
direction of vertical scanning, and the direction of slant with said color gap detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image recording equipment which performs 
location amendment for securing the printing-position precision of each color picture especially about 
image recording equipments, such as a color electro photographic printer which records the color picture 
of two or more colors on a record medium. 
[0002] 

[Description of the Prior Art] In color picture recording devices, such as a color electro photographic 
printer, two or more process units which make the record component arranged in the shape of Rhine an 
image formation means are used. The color picture recording device of a tandem system puts such four 
process units in order, and imprints a toner image one by one in the form which electrostatic adsorption 
was carried out and has been conveyed on a conveyance belt as yellow (Y), a Magenta (M), cyanogen 
(C), and each image formation means of black (K), respectively. Since the image of four colors can be 
printed to coincidence by 1 time of **** in such a color picture recording device, improvement in the 
speed of printing is possible. 

[0003] It is possible to miniaturize the whole equipment especially by arranging the Rhine head fixed 
mechanically in the process unit which uses a small LED head etc. as a record component combining the 
image drum unit which is an image formation means. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by relation, such as process tolerance of the unit 
components which constitute equipment, and installation precision to the equipment of a recording head, 
it is difficult to prevent the location gap between each recording head and an image drum unit, and the 
printing position to a record medium is not fixed with the conventional color picture recording device 
mentioned above. For this reason, when making yellow, a Magenta, cyanogen, and each toner image of 
black pile up mutually one by one per Rhine and imprinting a color picture, there was a problem that a 
printing-position gap (color gap) arose between each color. 

[0005] If the fitting location of a recording head has shifted to the longitudinal direction which intersects 
perpendicularly with the conveyance direction of a conveyance belt, such a color gap turns into a 
superposition gap of the color in the array direction (main scanning direction) of record components, 
such as LED, and when the fitting location has shifted to the cross direction, it will turn into a 
superposition gap of the color in a main scanning direction. Moreover, when the fitting location of each 
Rhine leans to the ununiformity about the main scanning direction, a superposition gap of a color occurs 
also about the direction of slanting to the conveyance direction. 

[0006] Thus, if the installation location of the print station section shifts in a main scanning direction, 
the direction of vertical scanning, or the direction of slant, a gap will arise in the printing position and, 
as for the conventional color picture recording device, it will serve as a color gap between each color. 
And since such a color gap (the amount of color gaps) changed with time amount by various causes, it 
had also become the cause of degradation with time in printing of a color picture. 
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[0007] It is offering the image recording equipment which enables printing of the color picture stabilized 
by having been made in order that this invention might solve the above technical problems, and that 
purpose's detecting a color gap of the image between each color, and amending a printing-position gap. 
[0008] 

[Means for Solving the Problem] In the image recording equipment with which the image recording 
equipment concerning this invention records the color picture of two or more colors on a record medium 
At least 2 or more sets of image formation means to form the color picture of a different color one by 
one to the record medium in a conveyance way from a conveyance means to convey a record medium 
along a conveyance way, It has a color gap detection means to detect the amount of color gaps between 
each color from the pattern for detection recorded by the image formation means, and a printing-position 
amendment means to amend the printing position to the record medium by each image formation means 
according to the amount of color gaps. 

[0009] Moreover, with the color gap detection means in the image recording equipment concerning this 
invention, the amount of color gaps is detected by measuring the reflectivity of the pattern for detection. 
[0010] Moreover, with the image recording equipment concerning this invention, an image formation 
means by which the reflection factor of light forms the color picture of the smallest color on a record 
medium may be arranged at the top style side of a conveyance way. 

[001 1] Moreover, with the image recording equipment concerning this invention, an image formation 
means by which the reflection factor of light forms the color picture of the smallest color on a record 
medium may be arranged at the bottom style side of a conveyance way. 

[0012] Moreover, the conveyance means in the image recording equipment concerning this invention is 
the conveyance belt which adsorbs a record medium and conveys it, with a color gap detection means, 
with an image formation means, at least one of the patterns for detection of a main scanning direction, 
the direction of vertical scanning, and the direction of slant is printed to a conveyance hair side of belt 
side, and the amount of color gaps for every color is detected. 

[0013] Moreover, while the pattern for detection in the image recording equipment concerning this 
invention consists of two or more blocks which makes a stripes-like pattern one unit, it is constituted so 
that the pattern printed by the image formation means arranged in the criteria location and the patterns 
printed by other image formation means may overlap with a location gap different, respectively with 
each block. 

[0014] Moreover, with the color gap detection means in the image recording equipment concerning this 
invention, a calibration is carried out based on the reference pattern formed in the conveyance hair side 
of belt side which constitutes a conveyance means of any one of the image formation means. 
[0015] Moreover, with the color gap detection means in the image recording equipment concerning this 
invention, from the pattern for detection of the direction of slant, the detection device and these 
detection device of the pair which measures reflectivity change, and it connects, and has the reading 
circuit which reads reflectivity by turns. 

[0016] Moreover, with the image recording equipment concerning this invention, the pattern for 
detection of the direction of slant is the conveyance hair side of belt side which constitutes a conveyance 
means, and is alternately printed by the edge of that longitudinal direction. 

[0017] Moreover, with the color gap detection means in the image recording equipment concerning this 
invention, two or more patterns for detection with which detection precision differs are formed, and 
amendment of the printing position in a multistage story is made by the printing-position amendment 
means. 

[0018] Furthermore, with the conveyance means in the image recording equipment concerning this 
invention, it had a change means to have changed a record medium to two or more printing speed, and to 
convey it according to that class, and has a storage means to memorize at least one of the amounts of 
color gaps of the main scanning direction detected for every printing speed, the direction of vertical 
scanning, and the direction of slant, in the color gap detection means. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
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with reference to the attached drawing. 

[0020] Gestalt 1 drawing 1 of operation is the block diagram showing the configuration of the color 
picture recording apparatus in the gestalt 1 of operation. 

[0021] In drawing 1 , four independent print stations (image drum unit) 2K, 2Y, 2M, and 2C are 
arranged at the color picture recording apparatus 1 along the conveyance way which goes to a discharge 
side from a record medium insertion-side. Although it may be in random order so that the order of a list 
of these print stations 2K, 2 Y, 2M, and 2C may be later explained in the gestalt 5 of operation, it shall be 
arranged from the record medium insertion-side here at the discharge side in order of 2K, 2 Y, 2M, and 
2C when [ expedient ] performing the following explanation. 

[0022] Print stations 2K-2C are electrophotography type LED print engines for recording the image of 
Black K, Yellow Y, Magenta M, and Cyanogen C. Any print stations 2K-2C are the things of the same 
configuration of consisting of the image formation section 2 equipped with the LED head 3 which 
exposes a photo conductor according to image data, and imprint rollers 4K-4C which imprint a toner 
image to a record medium. Although the publication of some signs is omitted in order to avoid 
duplication, any image formation section 2 consists of drawing 1 including the developing roller 7 
which constitutes the development section for forming the LED head 3 which forms an electrostatic 
latent image, the electrification roller 5, the photo conductor 6 in which a front face is uniformly charged 
with this electrification roller 5, and a toner image, the development blade 8, the sponge roller 9, and the 
toner cartridge 10 grade. 

[0023] First, the image formation by the black toner of print station 2K is explained. After the toner 
supplied from toner cartridge 10K amounts to development blade 8K through sponge roller 9K and 
lamination is carried out on the periphery side of developing-roller 7K, it reaches the contact surface of 
photo conductor 6K. At the time of thin layer formation, a toner is strongly ground to developing-roller 
7K and development blade 8K, and frictional electrification is carried out. Sponge roller 9K are for 
making optimum dose development blade 8K convey a toner. 

[0024] Although LED head 3K are not illustrating that detail, they consist of an LED array, the drive IC 
which drives this LED array and the substrate in which the register group holding print data etc. was 
carried, and a lens array that condenses the light of an LED array. In these LED head 3K, according to 
making an LED array emit light corresponding to the **** data signal inputted from the interface 
section, the front face of photo conductor 6K can be exposed, and an electrostatic latent image can be 
formed there. A toner moves and adheres to the electrostatic latent image of photo conductor 6K 
according to electrostatic force from on the periphery side of developing-roller 7K, and the toner image 
corresponding to print data is formed in it. Moreover, between photo conductor 6K and imprint roller 
4K, the conveyance belt 12 mentioned later is arranged movable. 

[0025] Each print stations 2Y-2C of yellow, a Magenta, and cyanogen are all the same configurations as 
print station 2K of black, and the conveyance belt 12 is arranged movable between each photo conductor 
6 and the imprint rollers 4Y-4C. And the toner of black (K) is held in toner cartridge 10K of print station 
2K, the toner of yellow (Y) is held in toner cartridge lOof print station 2Y Y, the toner of a Magenta (M) 
is held in toner cartridge 1 0M of print station 2M, and the toner of cyanogen (C) is held in toner 
cartridge 10C of print station 2C. 

[0026] A black picture signal is inputted into LED head 3K of print station 2K among color picture 
signals, a yellow picture signal is inputted into LED head 3of print station 2Y Y among color picture 
signals, a Magenta picture signal is inputted into LED head 3M which are print station 2M among color 
picture signals, and a cyanogen picture signal is inputted into LED head 3C of print station 2C among 
color picture signals. Moreover, the electric discharge light sources 1 IK, 1 1 Y, 1 1M, and 1 1C which 
discharge a photo conductor front face are attached here between the development section of each print 
station 2K-2C, and the imprint section. 

[0027] The conveyance belt 12 consists of half-conductivity plastic film of high resistance currently 
formed in the shape of [ without a joint ] endless, and is almost wound around a driving roller 13 and the 
follower roller 14. It connects with the belt motor which is not illustrated and a driving roller 13 rotates 
a driving roller 13 in the direction of arrow-head f by this motor. It is built over the top-face section of 
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the conveyance belt 12 between the photo conductor 6 of each print stations 2K-2C, and each imprint 
rollers 4K-4C. 

[0028] Moreover, in drawing 1 , the feed device for supplying a form to a conveyance way is prepared 
in the lower right side of the color picture recording device 1. This feed device consists of the hopping 
roller 16, a resist roller 17, and a form hold cassette 19. One sheet is chosen at a time by the 
discrimination means which the form S which is the record medium contained by this form hold cassette 
19 does not illustrate, and it is taken out with the hopping roller 16, shows around at a guide 20, and the 
resist roller 17 is reached. Here, when material drifting of the form S is carried out, the skew of Form S 
is corrected by the pinch roller 18 which faces the resist roller 17. Then, Form S is led between the 
adsorption roller 15 and the conveyance belt 12 from the resist roller 17. It is charged while carrying out 
the pressure welding of the form S between the follower rollers 14, and the top face of the conveyance 
belt 12 is made to carry out electrostatic adsorption of the form S with the adsorption roller 15. 
[0029] 21 and 22 are the sensors for being arranged in the resist roller 17 order location, and detecting 
Form S, respectively. The sensor 23 for checking the form S which failed from the conveyance belt 12 
in separation, or detecting the back end location of Form S is formed in the left of the conveyance belt 
12 by the side of a driving roller 13. Moreover, it is the lower part of a driving roller 13, and the 
predetermined angle-of-rotation location is countered with the conveyance belt 12, and the reflectivity 
detection device 24 is formed in it. This reflectivity detection device 24 consists of light emitting 
devices and photo detectors which are explained in full detail behind, and can obtain the output 
proportional to the reflectivity of the color toner printed by conveyance belt 12 front face or there based 
on the light which received light by the photo detector. 

[0030] Moreover, there is a cleaning device which consists of the set-up roller 31, a cleaning blade 32, 
and a waste toner tank 33 in the inferior-surface-of-tongue section of the conveyance belt 12, and it is 
prepared in the location which counters, respectively so that the set-up roller 31 and a cleaning blade 32 
may sandwich bottom half section of conveyance belt 12 12b. The set-up roller 31 is depressing the 
conveyance belt 12 in the direction of arrow-head g. A cleaning blade 32 consists of flexible rubber 
material or flexible plastics material, and it can be failed on the waste toner tank 33 to shave the toner 
which carried out the adhesion residual on the front face by Johan section 12a of the conveyance belt 12. 

[0031] Drawing 2 and drawing 3 are drawings showing the installation location of the reflectivity 
detection device 24 mentioned above. Drawing 2 shows the location in which the reflectivity detection 
device 24 for detecting the color gap by the array direction (main scanning direction) of record 
components, such as LED, and the conveyance direction (the direction of vertical scanning) of the 
conveyance belt 12 is attached. Moreover, drawing 3 shows the installation location of the reflectivity 
detection devices 24R and 24L of the lot for similarly detecting a color gap of the direction of slant to a 
main scanning direction. 

[0032] In drawing, the cross direction of the belt transit direction is the direction of vertical scanning, 
and a longitudinal direction is a main scanning direction toward the belt transit direction. To the 
conveyance belt 12, it is arranged mostly at a mid gear, and the reflectivity detection devices 24R and 
24L are the right-and-left edges of a main scanning direction to the conveyance belt 12, and the 
reflectivity detection device 24 is arranged, respectively on the straight line of a main scanning direction 
which intersects perpendicularly with the conveyance direction of a form. Furthermore, the heating 
roller 25 shown in drawing 2 and drawing 3 constitutes the fuser for a toner image being fixed to the 
form S with which the toner image was imprinted. 

[0033] This fuser has the pressurization roller 26 which pressurizes Form S united with the heating 
roller 25 which is arranged further at a left and heats the toner on Form S and heating roller 25 of the 
sensor 23 formed in the driving roller 13 side of the conveyance belt 12 as shown in drawing 1 . The 
discharge sensor 27 is further formed in the left, and coiling round to the jam in a fuser of a heating 
roller 25 or the heating roller 25 of Form S is supervised. An exhaust port is formed in the left of this 
discharge sensor 27, and the discharge stacker 28 is formed in the outside of an exhaust port. The form 
[ finishing / printing ] S is discharged by the discharge stacker 28. 
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[0034] Below, amendment control of the printing position is explained. 

[0035] Drawin g 4 is the block diagram showing the configuration of the printing control circuit for 
amending the printing position in a main scanning direction and the direction of vertical scanning. In 
drawing 4 , Signs K, Y, M, and C are written in addition in order to show correspondence with black, 
yellow, a Magenta, and the image formation section 2 in each print stations 2K-2C of cyanogen. 
[0036] In drawing 4 , the host interface section 50 is a part which bears the interface of a physical 
hierarchy with the host computer which is not illustrated, and consists of chips for a connector and a 
communication link. A command / image-processing section 51 is parts which interpret the command 
and image data from a host side, or are developed to a bit map, consists of a microprocessor, RAM, 
exclusive hardware of bit map expansion, etc., and controls the color picture recording device 1 whole. 
The LED head interface section 52 consists of a semicustom LSI, RAM, etc., and unites and processes 
into the interface of the LED head 3 the image data developed by the bit map in a command / image- 
processing section 51. 

[0037] the device control section 53 consists of a microprocessor, a program ROM, and various kinds of 
interfaces ~ having - the command of a command / image-processing section 51 — following — various 
kinds of sensor 21- drive control of various kinds of motors 54 is carried out, supervising 23, 27, and the 
signal inputted from the reflectivity detection device (henceforth a sensor) 24, or the energization to a 
heater 55 is controlled, and control of the device section of a printing system and high-pressure control 
are performing. In addition, various motors, such as a heater motor for operating a hopping motor, a 
resist motor, a belt motor, the drum motor of each print stations 2K-2C, and heating roller 25 grade, the 
driver which drives them are contained in a motor 54. It is a halogen lamp, for example, and the 
thermistor which is arranged in a heating roller 25 and which is not illustrated to this heating roller 25 is 
arranged, and the heater 55 is controlling fixing temperature. 

[0038] The high-pressure control section 56 consists of microprocessor or custom-made LSiota, and 
manages generation of the charge electrical potential difference (CH) and development bias (DB) to 
each print stations 2K-2C, an imprint electrical potential difference (TR), etc. Ceta generating section 
57, DB generating section 58, and TR generating section 59 are connected to the high-pressure control 
section 56, and an imprint electrical potential difference [ as opposed to / in generation and a halt of the 
charge electrical potential difference to each print stations 2K-2C / each imprint rollers 4K-4C for 
supply of the development bias to each print stations 2K-2C ] is controlled by DB generating section 58 
by TR generating section 59 in Ceta generating section 57 to it, respectively. Moreover, there are a 
current / an electrical-potential-difference detector which is not illustrated in TR generating section 59, 
and this is performing constant current or constant- voltage control. 

[0039] Thus, the printing-position amendment means of the gestalt 1 of operation transmits the pattern 
signal mentioned later from the LED head interface section 52 to the print head of each print stations 
2K-2C, prints the pattern for detection on the conveyance belt 12, and it is constituted so that it may read 
by the reflectivity detection device 24 which mentioned the printing condition above and the amount of 
color gaps may be detected. 

[0040] Next, the pattern for detection for detecting a color gap (the amount of color gaps) is explained. 
[0041] Drawing 5 is drawing expanding and showing only 3 blocks of patterns for detection printed on 
the conveyance belt 12, and drawing 6 is drawing showing the whole pattern configuration for detection 
for detecting the amount of color gaps in a main scanning direction. 

[0042] Here, the pattern of black is shown in drawing 5 (A), and the pattern of a color (one color of 
yellow, a Magenta, and cyanogen) is shown in this drawing (B). Although black and the pattern of a 
color are shown as a separate thing here, in fact, first, the pattern of black is printed on the conveyance 
belt 12, and then the pattern of one color of yellow, a Magenta, and cyanogen is printed in piles on it. In 
drawing 5 (A) and (B), the conveyance belt 12 shall run rightward and each is omitting it about the 
block of the 4th henceforth from the head. 

[0043] As shown in drawing 5 (A), four patterns of the shape of stripes of 5-dot width of face are 
lengthened by the pattern of the black printed first with 5 dot spaces at right angles to a main scanning 
direction, respectively. Fixed spacing is opened in the direction of vertical scanning, using a four stripes- 
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like pattern as 1 block, and the pattern of the shape of 9-block stripes is arranged in the shape of a 
straight line in the belt transit direction (refer to drawing 6 ). In addition, four stripes of each block are 
related with a main scanning direction, and are arranged in the location same as a gap. 
[0044] Moreover, by the pattern of the color shown in drawing 5 (B), the printing position of the 
direction of vertical scanning is set up so that it may lap with the head block of the pattern of black on 
the basis of the location TL of the block [ 1st ] upper left which that of the configuration for every block 
itself is the same as that of the array of the pattern of black, and is printed by the foremost. On the other 
hand, the array location of the head block in the main scanning direction of the pattern of a color is set as 
the printing position shifted to the left only 4 dots on the left compared with the pattern of black. And in 
the block of the 2nd henceforth printed behind the direction of vertical scanning following the 1st block, 
the printing position shifted to the right only 1 dot is set up to the block of one this side, respectively. 
[0045] As shown in drawing 6 , the pattern for detection which consists of the pattern of the shape of 
stripes of black and the pattern of a color which were set as the array mentioned above The pattern of the 
black previously printed on the conveyance belt 12 serves as a form covered with the pattern of the color 
printed later, and it corresponds to the printing-position gap by the main scanning direction of the 
pattern of a color to the pattern of black. As shown in drawing 6 (A) and (B), respectively, the rate that 
two kinds of patterns for detection overlap changes for every block. And as for no color toners and black 
toners which are the underlay, on ****** RUTO 12, when two kinds of patterns for detection lap in this 
way, since it is not established, the pattern for detection of the black covered with the pattern for 
detection of a color is transparent, and appears. 

[0046] In being drawing 6 (A) without a printing-position gap of a main scanning direction, it counted 
from before the direction of vertical scanning, and two kinds of patterns for detection have lapped 
completely with the 5th block. Moreover, drawin g 6 (B) is the case where only 2 dots of printing 
positions of the pattern for detection of a color have shifted leftward to black in the main scanning 
direction, it counted from before the direction of vertical scanning, and two kinds of patterns for 
detection have lapped completely with the 7th block. In order that according to such a 9-block pattern 
for detection the block number of the pattern for detection which overlap completely may change as 1 
dot of printing positions shifts, when there is a printing-position gap by the main scanning direction, it 
will become detectable if it is the range of less than 4 dots in the longitudinal direction. 
[0047] Below, the pattern for detection used for amendment of the printing position in the direction of 
vertical scanning is explained. 

[0048] Drawing 7 is drawing expanding and showing only 3 blocks of patterns for detection for 
detecting the amount of color gaps in the direction of vertical scanning, and drawing 8 is drawing 
showing the whole pattern configuration for detection of the direction of vertical scanning. 
[0049] Here, although the pattern of black is shown in drawing 7 (A) and the pattern of a color (one 
color of yellow, a Magenta, and cyanogen) is shown in this drawing (B), these patterns are printed on a 
conveyance belt in piles in fact like the thing of color gap detection in a main scanning direction. As 
shown in drawing 7 (A), four patterns of the shape of stripes of 5-dot width of face with the pattern of 
the black printed first perpendicular to the direction of vertical scanning are lengthened with 5 dot 
spaces, respectively. Fixed spacing is opened in the direction of vertical scanning, using a four stripes- 
like pattern as 1 block, and the pattern of the shape of 9-block stripes is arranged in the shape of a 
straight line in the belt transit direction (refer to drawing 8 ). In addition, four stripes of each block are 
related with a main scanning direction, and are arranged in the location same as a gap. 
[0050] Moreover, by the pattern of the color shown in drawing 7 (B), the configuration for every block 
itself is the same as that of the array of the pattern of black, about the main scanning direction, a 
longitudinal direction is in agreement with any block, and the printing position which laps with the 
pattern for detection of black is set up. On the other hand, the array location in the direction of vertical 
scanning of a head block is set as the printing position shifted only 4 dots behind the direction of vertical 
scanning compared with the pattern of black. Moreover, the pattern with a color of block [ 2nd ] is 
arranged in the printing position back shifted only 3 dots in the direction of vertical scanning compared 
with the pattern of black. Similarly, with each block printed following the back of the direction of 
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vertical scanning, a shift amount decreases [ 1-dot ] to the block of one this side, respectively, and it is 
arranged by the 9th block of the last in each printing position shifted 4 dots ahead of the direction of 
vertical scanning. 

[0051] Thus, corresponding to the printing-position gap by the direction of vertical scanning of the 
pattern of a color to the pattern of black, if the arranged black and the pattern of the shape of stripes of a 
color are printed in piles on the conveyance belt 12, as shown in drawing 8 (A) and (B), respectively, the 
rate that two kinds of patterns for detection overlap will change for every block. In the case of drawing 8 
(A) without a gap in the printing position of the direction of vertical scanning, it counted from before the 
direction of vertical scanning, and two kinds of patterns for detection have lapped with it completely 
with the 5th block. Moreover, drawing 8 (B) is the case where only 2 dots of printing positions of the 
pattern of a color have shifted back in the direction of vertical scanning to black, it counted from before 
the direction of vertical scanning, and two kinds of patterns for detection have lapped with the 7th block. 
According to such a 9-block pattern for detection, detection of a printing-position gap is attained in less 
than 4 dots approximately in the direction of vertical scanning as well as the case of color gap detection 
in a main scanning direction. 

[0052] By drawing 8 , in order to detect the amount of color gaps in the direction of vertical scanning, 
the pattern for detection with which stripes constituted 1 block from four was explained. However, even 
if the stripes per block are only one pattern for detection, a printing-position gap is detectable similarly. 
Drawing 9 is drawing which detects the amount of color gaps in the direction of vertical scanning and in 
which showing another pattern for detection. Since a color gap of the same magnitude is detectable even 
if it shortens the die length of the whole pattern for detection if it is the block which consisted of one 
stripes, it is effective in the ability to shorten the time amount spent on color gap detection. 
[0053] The printing control circuit used for printing-position amendment when a location gap is in the 
print station section in the direction of slant next, and the pattern for detection for detecting such an 
amount of color gaps are explained. 

[0054] Drawing 10 is the block diagram showing the configuration of the printing control circuit for 
amending the printing position in the direction of slant. This printing control circuit transmits the pattern 
signal for detecting the amount of color gaps of the direction of slant to the LED head 3 of each print 
stations 2K-2C from the LED head interface section like amendment control in the main scanning 
direction and the direction of vertical scanning which are shown in drawing 4 , prints it on the 
conveyance belt 12, and it is constituted so that it may read by the reflectivity detection devices 24R and 
24L of drawing 3 which mentioned that printing condition above. That amendment control of the 
printing position in the direction of slant shown in drawing 10 differs from amendment control in the 
main scanning direction and the direction of vertical scanning which are shown in drawing 4 is the point 
that the signal which shows the amount of color gaps from two reflectivity detection devices 24R and 
24L is supplied to the device control section 53. Therefore, the same sign is attached to the part which 
overlaps the thing of drawing 4 here, and detail explanation of circuitry is omitted. 
[0055] Drawing 1 1 is drawing showing the whole pattern configuration for detection for detecting the 
amount of color gaps in the direction of slant. The description of color gap detection in this direction of 
slant is that the thing of the same array as the pattern for color gap detection of the direction of vertical 
scanning shown in drawing 8 is set up so that it may be printed by the both ends of the longitudinal 
direction of the conveyance belt 12, respectively. By this, it is the right-and-left side of the conveyance 
belt 12, the difference in the amount of color gaps in the direction of vertical scanning is detected, 
respectively, and the amount of inclinations in the direction of slant of print station 2Y which prints the 
pattern of a color - each 2C is calculated from print station 2K of the black arranged from here in the 
criteria location so that amendment control in the direction of slant may explain to a detail later. 
[0056] Let the pattern of the color printed in piles on black be yellow in drawing 1 1 . It is specified as 
what was specified as that with which the 5th block is the best and the amount of color gaps has lapped 
according to the zero, i.e., reflectivity, detection device 24 by the pattern for the detection printed on the 
left-hand side of the conveyance belt 12 here, is shifted 2 dots behind the direction of vertical scanning 
in the right-hand side thing, and the 7th block is the best and has lapped according to the reflectivity 
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detection device 24. The approach of specifying the block with which the pattern of black and the 
pattern of yellow have lapped best according to the reflectivity detection device 24 is explained in full 
detail behind. Therefore, by print station 2Y of yellow, it turns out to print station 2K of black that only 
2 dots (Rhine location) of installation locations of the LED head 3 lean in the direction of upper right 
slant relatively, for example, and the color gap has arisen by the printing-position gap by both direction 
of slant. Also when the image drum unit which constitutes an image formation means inclines and is 
attached to the conveyance way of a record medium, the same color gap arises. 
[0057] Thus, when detecting a printing-position gap of the direction of slant, the average amount of 
color gaps of the direction of vertical scanning is also simply calculated only by calculating the amount 
of color gaps of the direction of vertical scanning by the side of right and left with the amount of color 
gaps of the direction of slant. Then, the pattern for detection for detecting the amount of color gaps in 
the direction of vertical scanning printed at the right-and-left side of the conveyance belt 12 can also be 
used also [ amendment / of the printing position of the direction of slant, and the direction of vertical 
scanning ]. 

[0058] Here, apart from a main scanning direction/the direction of vertical scanning, two reflectivity 
detection devices 24R and 24L are used as a means to detect a printing-position gap of the direction of 
slant. However, these reflectivity detection devices 24R and 24L are applicable also to detection in a 
main scanning direction/the direction of vertical scanning of a printing-position gap by detecting a color 
gap from the pattern for detection shown in drawing 5 or drawing 7 . 

[0059] Below, the printing control action in the gestalt 1 of operation is explained, referring to drawin g 
1 - drawing 1 1 . First, each actuation of the usual printing actuation, i.e., electrification, exposure, 
development, an imprint, and fixing is explained. 

[0060] In drawing 4 or drawing 10 , it becomes an external device to the color picture recording 
apparatus 1, for example, image data is inputted through the host interface section 50 from a host 
computer. If image data is received in a command / image-processing section 51, directions of image 
recording will be taken out from a command / image-processing section 51 to the device control section 
53. By these directions, the signal by which a heater 55 is first warmed from the device control section 
53 is outputted. In a command / image-processing section 51, if the image data for 1 page which should 
be printed in Form S is memorized for every color in internal memory and a heater 55 becomes more 
than constant temperature, printing actuation will be started. At that time, the device control section 53 
takes out a printing command to a feed device, sends out the form S contained by the form hold cassette 
19 to a conveyance way, and prints image data in this form S. 

[0061] Drawing 1 and drawing 4 explain briefly the printing actuation which records image data on 
Form S. The device control section 53 drives a belt motor and a drum motor among various kinds of 
motors 54, and drives the photo conductor 6, the electrification roller 5, the developing roller 7, the 
sponge roller 9, the imprint roller 4 and the driving roller 13, and the conveyance belt 12 of each print 
stations 2K-2C. Then, the device control section 53 drives a hopping motor among motors 54, and 
rotates the hopping roller 16. If one sheet of form S is sent to a guide 20 from the form hold cassette 19 
by rotation of the hopping roller 16 and the tip of the form S reaches between the resist roller 17 and a 
pinch roller 18, a hopping motor will stop. 

[0062] Next, the resist roller 17 and a heating roller 25 are rotated, respectively. In it and coincidence, 
the device control section 53 turns on the power source for adsorption electrification which is not 
illustrated, and supplies an electrical potential difference to the adsorption roller 15 at them. If the form 
S sent to the guide 20 reaches between the adsorption roller 15 and the conveyance belt 12 with the 
resist roller 17, the tip of Form S will be adsorbed by the conveyance belt 12 according to the 
electrostatic force between the adsorption roller 15 and the follower roller 14. Furthermore, if the resist 
roller 17 rotates, Form S will be conveyed in the direction of arrow-head e of drawing 1 , being drawn in 
by the conveyance belt 12. 

[0063] Next, the device control section 53 takes out a command to the high-pressure control section 56, 
and the high-pressure control section 56 which received it turns on the power source for electrification, 
and a development bias (DB) power source, respectively, and supplies an electrical potential difference 
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to the electrification roller 5 and developing roller 7 of each print stations 2K-2C. Thereby, photo 
conductor 6 front face of each print stations 2K-2C is charged in homogeneity through the electrification 
roller 5, respectively, and the predetermined high voltage is impressed to the developing roller 7 of each 
print stations 2K-2C. 

[0064] Moreover, if Form S reaches a position, it will be notified to a command / image-processing 
section 51 from the device control section 53, and the black picture signal for one line will be 
transmitted to the LED head interface section 52 in a command / image-processing section 51 from the 
memory which has memorized image data. In the LED head interface section 52, the image data which 
received is changed into the data format which can be transmitted to LED head 3K, and it transmits. 
LED head 3K can form the electrostatic latent image for one line according to a black picture signal in 
the electrified front face of photo conductor 6K, when LED corresponding to the sent image data lights 
up. 

[0065] Thus, it is latent-image[ electrostatic ]-ized by the front face whose black picture signal for every 
Rhine is photo conductor 6K one after another, the image of black is latent-image-ized by vertical- 
scanning lay length, and exposure is completed. The electrostatic latent image formed in the front face 
of photo conductor 6K adheres to a black toner from developing-roller 7K, and an electrostatic latent 
image is developed one after another, when photo conductor 6K rotate. When the tip of Form S reaches 
between photo conductor 6K and imprint roller 4K, the device control section 53 takes out a command 
to the high-pressure control section 56, and the power source for an imprint of the black of TR 
generating section 59 is turned ON. The toner image of photo conductor 6K front face is electrically 
imprinted by these imprint roller 4K at Form S. And when photo conductor 6K rotate, a toner image will 
be imprinted on Form S one after another, and the black image for 1 page will be recorded on Form S. 
The imprint of the toner image of the black to Form S is completed by the above. 
[0066] Then, when the back end of Form S reaches between photo conductor 6K and imprint roller 4K, 
a command is taken out from the device control section 53 to the high-pressure control section 56, and 
the power source for an imprint of print station 2K becomes off. If it is conveyed by the following print 
station 2Y arranged at the downstream of the conveyance belt 12 after the tip of Form S escapes from 
print station 2K just before or after this, the toner image of yellow will be similarly imprinted by this 
print station 2Y. That is, when Form S is conveyed by the position, like the imprint of the black toner 
mentioned above, a yellow picture signal is outputted from a command / image-processing section 51, it 
is latent-image[ electrostatic ]-ized on a photo conductor, and the yellow toner which adhered in the 
development section is imprinted by Form S. Next, Form S is conveyed from print station 2Y print 
station 2M, and the ** NA image of a Magenta is imprinted by print station 2M. Furthermore, the tip of 
Form S is conveyed from print station 2M to print station 2C, and the toner image of cyanogen is 
imprinted. 

[0067] Thus, after the toner image of each color is imprinted in piles one by one, the form S separated 
from the conveyance belt 12 is guided to the fixing section. It is fixed to a toner image with the heating 
roller 25 to which the form S which reached the fixing section has reached the temperature which can 
already be established, and the pressurization roller 26 which carries out a pressure welding to this. 
Termination of fixing of a toner image discharges Form S to the discharge stacker 28. In the device 
control section 53, a sensor 27 can detect the discharge to the discharge stacker 28 by detecting the back 
end of Form S. After discharge of Form S is completed, the device control section 53 suspends all the 
motors 54. In addition, the power source for an imprint is turned OFF when the imprint of the toner 
image in each print stations 2K-2C is completed, and the power source for electrification and 
development bias power supply become off when rotation of a photo conductor stops. 
[0068] Since the form S which it let out from the feed device 19 is ****(ed) only once in a color picture 
recording device and the image of four colors can be printed to coincidence according to four print 
stations 2K-2C, improvement in the speed of printing is possible. However, when the color gap of a 
main scanning direction, the direction of vertical scanning, or the direction of slant occurred, the color 
tone of an image changed and the Bure ******** and a ****** problem had arisen [ the alphabetic 
character ] from process tolerance, such as an image drum unit which was mentioned above, the 
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installation precision to the equipment of a recording head, etc. So, with the gestalt 1 of operation, 
printing-position amendment is performed so that it may state below. 

[0069] First, detection actuation of the amount of color gaps by the pattern for detection is explained. 
[0070] Drawing 12 is drawing explaining the printing concentration of the pattern for detection printed 
by the conveyance belt. This drawing (a) - (d) shows four blocks with which the lap condition of the 
pattern of a stripes-like color and the pattern of stripes-like black was printed by differing, respectively. 
Moreover, drawing 12 (e) shows change of the concentration level detected according to the reflectivity 
detection device 24 as that the reflection factor Rc of a color toner, the reflection factor Rb of a belt, and 
the reflection factor Rk of a black toner have the relation of Rc>Rb>Rk, respectively. The axis of 
abscissa supports the concentration detection location of the reflectivity detection device 24 over the 
conveyance belt 12 here, and the axis of ordinate shows the reflection factor (concentration level) which 
it is as a result of [ of the reflected light ] detection. This concentration level is detected by the 
reflectivity detection device 24 prepared in the location which counters the conveyance belt 12, or the 
reflectivity detection devices 24R and 24L as shown in drawing 3 or drawing 4 . 

[0071] What is necessary is just to pinpoint the printing position of a block (for example, block shown in 
drawing 12 (b)) with which the pattern of a color and the pattern of black have lapped best in the pattern 
for detection, in order to detect the amount of color gaps in a main scanning direction, the direction of 
vertical scanning, and the direction of slant as mentioned above. In that case, although the area of each 
pattern of the color printed in piles upwards is always fixed and it does not change afterwards among 
stripes-like patterns, the area which a black toner occupies for every block, and the exposure product of 
the conveyance belt 12 change according to the lap condition of a stripes-like pattern. Therefore, as 
shown in drawing 12 (e), the reflectivity of the light from each block is measured, if the relative value of 
each concentration level is known as shown in drawing 12 (e), a block can be specified and the amount 
of color gaps can be detected from there. 

[0072] Drawing 13 is drawing showing the relation between the lap condition of the pattern for 
detection, and reflectivity. If a difference is between the reflection factors Rk of the black toner which is 
the reflection factor Rb of the conveyance belt 12, and the underlay of a color toner as mentioned above, 
the average reflectance of each block will change. Moreover, it depends for change of the reflectivity on 
the lap condition of two kinds of patterns for detection. 

[0073] By the way, the average reflectance R of each block is R= (alpha Rc+beta Rk+gamma Rb) / 
(alpha+beta+ gamma), when width of face of the stripes of a color, exposure width of face of black, and 
exposure width of face of a conveyance belt are made into alpha, beta, and gamma dot, respectively, as 
shown in drawing 13 . 

It becomes. For example, since it is alpha= 5 and beta+gamma =5 in the case of the stripes-like pattern 
explained by drawing 7 and drawing 8 , the reflection factor R in each block of the pattern for detection 
is R=(l/10) x {(Rk-Rb) beta+5Rc+5Rb}. 
** - it is calculated like. 

[0074] If the conveyance belt which has now to some extent high reflectivity is adopted, since the 
reflection factor Rk of a black toner is usually very low, it is set to <(Rk-Rb) 0. Then, if beta which is 
the exposure width of face of black becomes large, the value of this average reflectance R will become 
small. Thus, since average reflectance becomes the highest in the block with which two kinds of patterns 
for detection have lapped most greatly as shown in the thing which the conveyance device consists of 
with the conveyance belt of a reflection factor higher than the reflection factor of a black toner, then 
drawing 12 , the relative magnitude of the amount of color gaps is detectable by measuring the average 
reflectivity of each block. 

[0075] In order to measure the average reflectivity of each block mentioned above, it is necessary to 
print the pattern for detection by the optimal toner concentration. Then, concentration amendment of 
printing concentration is explained. 

[0076] Drawing 16 is drawing showing the relation between toner concentration and development bias. 
In drawing, development bias is shown on an axis of abscissa, and toner concentration is shown on the 
axis of ordinate. 
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[0077] In concentration amendment, the pattern for toner concentration amendment is first imprinted to 
****** RUTO by each image formation section. In order to measure toner concentration correctly, the 
magnitude of the pattern for concentration amendment needs to be formed sufficiently greatly to the 
census pot. Moreover, a pattern for coarse controls which is explained with the gestalt 3 of operation 
behind can be used for the pattern for this concentration amendment. The detected toner concentration is 
measured with the toner concentration (predetermined level dl) set up beforehand, and can amend 
development bias. What is necessary is for toner concentration to be in development bias and 
proportionality, and just to amend it in the direction in which the absolute value of development bias 
becomes large, when the detected toner concentration is less than [ predetermined / level dl ] as shown 
in drawing 16 . 

[0078] toner concentration — development bias — being low (low in an absolute value) — it becomes 
thin. Like the above-mentioned graph, when the measurement result of the toner concentration to 
development bias (-300V) is expressed, in order to consider as the optimal toner concentration, it 
amends so that development bias may be made high (it is at an absolute value) (development bias-X 
after amendment is taken as |-300|<|-X|). 

[0079] Below, amendment actuation of the printing position according to the amount of color gaps is 
explained concretely. 

[0080] The amendment procedure for first losing the color gap by the main scanning direction of the 
yellow to black is explained. 

[0081] First, where feeding is stopped, only the conveyance belt 12 is driven, and the pattern for 
detection of the main scanning direction by the black toner is printed on the front face of the conveyance 
belt 12 by print station 2K. Then, the pattern for detection of the main scanning direction by the yellow 
toner is printed by print station 2Y so that it may lap with the pattern for detection of this black. 
Consequently, the pattern for detection as shown in drawing 6 is printed by the conveyance belt 12, and 
is sent before the reflectivity detection device 24 one by one. By the reflectivity detection device 24, it is 
outputting to the device control section 53 as an electrical signal corresponding to concentration level 
from the lightwave signal according to the reflection factor of each block. With the storage means of the 
device control section 53, the amount of color gaps of the yellow to black is memorized based on the 
block location where the highest output was detected. 

[0082] After the amount of color gaps of yellow is measured, the pattern for detection on the 
conveyance belt 12 fails to be shaved by the waste toner tank 33 according to the cleaning device which 
consisted of a set-up roller 31 shown in drawing 1 , and a cleaning blade 32. 

[0083] The procedure which amends the color gap by the main scanning direction of the Magenta and 
cyanogen to black as well as the case of yellow is performed, and a Magenta and the amount of color 
gaps of cyanogen are memorized, respectively. Based on the amount of color gaps of each color detected 
in this way, a printing-position gap of a main scanning direction is the following, and is made and 
amended. 

[0084] The color gap by the main scanning direction can be amended by changing the timing which 
sends out image data to a data transfer clock. That is, when 1 dot of printing positions of a yellow toner 
has shifted to the rightist inclinations of a main scanning direction to the printing position of a black 
toner, the location gap signal is notified to the LED head interface section 52 from the device control 
section 53. In the LED head interface section 52, amendment which shifts the printing position of a 
yellow image 1 dot of left HE is performed by bringing forward the output timing of a yellow picture 
signal to print station 2Y by 1 dot. 

[0085] A color gap can be lost if same location amendment is performed also with the printing position 
of other color pictures on the basis of the printing position by LED head 3K [ of black ] of print station 
2K. Thus, printing which does not have a color gap in a main scanning direction is attained by amending 
the printing position in a main scanning direction about the image data of all colors. 
[0086] As for detection of yellow, a Magenta, and the amount of color gaps of each cyanogen, 
amendment actuation of the printing position in the direction of vertical scanning as well as detection of 
the amount of color gaps of a main scanning direction is performed by using the pattern for detection 
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which detects the amount of color gaps of the direction of vertical scanning. However, in the amendment 
procedure for losing the color gap by the direction of vertical scanning, when 3 dots of printing positions 
of a yellow toner have shifted behind for example, the direction of vertical scanning to the printing 
position of a black toner, the location gap signal is notified to the LED head interface section 52 from 
the device control section 53. In the LED head interface section 52, amendment which shifts 3 dots of 
printing positions of a yellow image ahead is performed with changing and outputting the address of the 
image data in a command / image-processing section 51 to a front value by 3 dots. Similarly, printing 
which does not have a color gap in the direction of vertical scanning is attained by amending the 
printing position in the direction of vertical scanning about the image data of all colors. 
[0087] In amendment actuation of the printing position in the direction of slant, yellow, a Magenta, and 
the amount of color gaps of each cyanogen are performed like detection of the amount of color gaps of 
the direction of vertical scanning by the pattern for detection printed by right-and-left side both the sides 
of the conveyance belt 12. However, in the amendment procedure for losing the color gap by the 
direction of slant, when only 2 dots of printing positions of a yellow toner lean to the upper right to the 
printing position of a black toner, the location gap signal is notified to the LED head interface section 52 
from the device control section 53. In the LED head interface section 52, the image data by which the 
amount of color gaps was corrected can be transmitted to the LED head 3 by shifting the address of the 
image data accumulated into a command / image-processing section 51. Namely, what is necessary is to 
change only the 1 dot of 104 bytes of the first image data into the next Rhine data among the image data 
in a command / image-processing section 51, for middle 104 bytes to remain as they are, and just to shift 
the address in the LED head interface section 52, so that only 1 dot of 104 bytes of image data of an end 
may be changed into the front Rhine data supposing one-line 312 bytes of thing is used as an LED head 
3. 

[0088] In this way, if it asks for the inclination of other LED heads 2Y-2C on the basis of the printing 
position by LED head 2K of black and the printing position in the direction of slant is amended about 
the image data of all colors according to the reflectivity detection devices 24R and 24L allotted to right 
and left, printing without a color gap will be attained. In this case, the reflectivity detection devices 24R 
and 24L for detecting the sensor for concentration amendment and the amount of color gaps can be 
made to serve a double purpose, and cost can be pressed down by it. 

[0089] In detection of the amount of color gaps in the main scanning direction mentioned above, the 
stripes-like pattern perpendicular to a main scanning direction was used. However, as shown in drawing 
14 , it is also possible to use the pattern of the slanting stripes which incline aslant [ 45 ] to a main 
scanning direction. Drawing 14 (A) The color pattern which it is drawing showing the pattern for 
detection for - (D) to all detect the amount of color gaps in a main scanning direction, and the pattern of 
all of black is 5-bit spacing as stripes of 4-bit width of face aslant, is printed only in the 1 1 blocks of the 
directions of vertical scanning, and is printed in piles on it is similarly printed at intervals of 4 bits as 
stripes of 4-bit width of face. 

[0090] By the pattern for detection of drawing 14 , a color gap of a main scanning direction and the 
direction of vertical scanning is intermingled, and is detected. Then, the detection pattern as beforehand 
shown in drawing 7 detects the amount of color gaps in the direction of vertical scanning. In drawing 14 
(A), it is the case where there is no color gap by the direction of vertical scanning, and if the pattern of a 
color has lapped with black with a central block as an arrow head shows, the color gap has not produced 
the block which should be detected even in the main scanning direction. Moreover, as shown in this 
drawing (B), even if the block which should be detected is a block of -2, when color printing has shifted 
behind the direction of 2-dot vertical scanning to the pattern of black, the color gap by the main 
scanning direction is not produced. Moreover, in this drawing (C), if there is no color gap by the 
direction of vertical scanning, color printing has shifted to the method of the right of a 2-dot main 
scanning direction to the pattern of black. Moreover, this drawing (D) is the case where color printing 
has shifted behind the direction of 2-dot vertical scanning to the pattern of black, and is the case where it 
has shifted to the method of the right of a 2-dot main scanning direction. 

[0091] The pattern for detection of the slanting stripes shown in drawing 14 is suitable as an object for 
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detection of a big color gap about color gap detection of a main scanning direction as compared with the 
pinstriped detection pattern shown in drawing 5 . Because, in order to enlarge maximum of a detectable 
color gap, it is necessary to enlarge distance between the stripes and stripes which adjoin the width of 
face of the stripes which constitute a pattern, and when striped width of face and distance between 
stripes are enlarged in a pattern perpendicular to a main scanning direction as shown in drawing 5, the 
big sensor 24 of the diameter of a spot must be used. However, since the spot of a sensor 24 goes by 
stripes one after another even if it enlarges striped width of face like the 10-bit width of face except 4-bit 
width of face in the case of the pattern of the' slanting stripes shown in drawing 14, there is an advantage 
that detection of the average reflectivity of each block is possible, without being influenced by the 
diameter of a spot of a sensor 24. 

[0092] Drawing 15 is drawing showing the pattern for detection set up so that a belt exposure product 
might become min with the block which should be detected. In this drawing (A), the pattern for 
detecting the amount of color gaps of the direction of vertical scanning is shown in the pattern for 
detecting the amount of color gaps of a main scanning direction, and this drawing (B). Here, without the 
stripes of a color pattern and a black pattern lapping mutually with the block (0) of the center used as 
criteria, when the color gap has not arisen, it is printed alternately and the exposure product of an 
imprint belt serves as zero. Since the print station of black is arranged in the maximum upstream 
location of a form conveyance device, the stripes of a color pattern are printed for all upwards. 
[0093] Although a four stripes-like color pattern is printed by the same location with any block by the 
pattern of drawing 15 (A), with the block of the downstream of a form conveyance device, the pattern of 
black is printed by the location which shifted only the bit for a detection unit of the amount of color gaps 
to left-hand side, and is printed by the block of the upstream by the location shifted to right-hand side on 
the contrary. Therefore, if only 2 blocks of belt exposure products become min from a center by the 
upstream, it can judge with the color pattern having produced only 2 dots of color gaps in the method of 
the right to the pattern of black. 

[0094] Moreover, by the pattern of drawing 15 (B), the pattern of black is printed by the location which 
shifted only the bit for a detection unit of the amount of color gaps to the downstream with the block of 
the downstream of a form conveyance device, and is printed by the block of the upstream by the location 
shifted to the upstream on the contrary. Therefore, if only 2 blocks of belt exposure products become 
min from a center by the upstream, it can judge with the color pattern having produced only 2 dots of 
color gaps in the direction of the upstream to the pattern of black. 

[0095] When any pattern has the reflection factor Rk of a black toner smaller than the reflection factor 
Rb of a belt, the amount of color gaps can be calculated by specifying the block with which the 
reflectivity in the block with which a belt exposure product serves as min becomes min, and a sensor 
output becomes min. On the contrary, when Rk is larger than Rb, the amount of color gaps can be 
calculated by specifying the block with which the reflectivity in the block with which a belt exposure 
product serves as min becomes max, and a sensor output becomes max. 
[0096] Since the reflection factor Rk of a black toner is very low usual, it becomes low and the 
reflection factor of the pattern for detection becomes min from the reflection factor Rb of a belt with the 
block of min [ product / belt exposure ]. On the contrary, when Rk is higher than Rb, the reflection 
factor of the pattern for detection becomes max with the block of min [ product / belt exposure ]. In any 
case, unevenness tends to generate a conveyance belt in the reflection factor Rb by a production process 
etc., and there is little fluctuation of a reflection factor Rk at a black toner with a reflection factor low 
from the first. Therefore, by the pattern for detection by which a belt exposure product makes the 
minimum block applicable to detection, there is an advantage to which measurement of the amount of 
color gaps with more few errors is attained. 

[0097] As mentioned above, according to the color picture recording device of the gestalt 1 of operation, 
it sets to the color picture recording device which has two or more image formation means. By printing 
the pattern for detection which detects the amount of color gaps of a main scanning direction, the 
direction of vertical scanning, and the direction of slant to ****** RUTO, and measuring the reflectivity 
of a pattern according to a reflectivity detection device The printing position of the main scanning 
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direction of each image formation means, the direction of vertical scanning, and the direction of slant is 
amended, and a good color picture without a color gap can be recorded. 

[0098] In addition, according to the dot width of face of the pattern of the shape of stripes which 
constitutes the pattern for detection, striped spacing, or the number of arrays of a block, an actually 
detectable color gap is decided by the color picture recording device explained above. Moreover, it is 
between the blocks of the pattern for detection, and the smallest unit (the number of dots) of the 
magnitude of the actually detectable amount of color gaps is decided according to how to shift the 
printing position and to be arranged. Therefore, what is necessary is just to adjust according to the 
engine performance of a detection means instead of what is limited only to the array approach of the 
pattern for detection in the gestalt of operation mentioned above, and the configuration approach to read 
the amount of color gaps in the pattern for detection. In that case, it can choose also about whether 
according to the engine performance of a detection means, a striped number, the magnitude of die length 
and the pattern for detection, etc. can be adjusted, and a reflection factor detects the minimum block, or 
the greatest block is detected. 

[0099] In order to detect the amount of color gaps, the pattern for detection is printed to a conveyance 
belt, and he is trying to lose the color gap which measures the reflectivity according to a reflectivity 
detection device, and is generated with a color picture recording device with the gestalt 1 of gestalt 2 
implementation of operation. However, it is difficult for the detection device in which the reflectivity of 
a pattern is detected for the installation location or include angle to a color picture recording apparatus 
not to be fixed, or for the output to stop stabilizing, when the variation in a proper is in the detection 
device itself or performance degradation etc. arises further by causes, like the detection device itself 
becomes dirty in connection with change and the passage of time of an operating environment, and to 
detect the amount of color gaps certainly. Usually, by such reflectivity detection device, in order to 
remove the effect of variation, aging, etc., the calibration on the basis of a body with a known reflection 
factor is performed. However, when a criteria body which neither variation nor aging produces is 
prepared specially and a calibration is performed, there is also a problem that cost increases. 
[0100] So, with the gestalt 2 of operation, in order to adjust the output of the reflectivity detection 
device 24, it is characterized by constituting the device control section 53 equipped with the calibration 
function in which it explains below. In addition, with the gestalt 2 of this operation, since the 
configuration of the whole equipment, a control circuit, and the pattern for color gap detection is the 
same as that of what was explained in the gestalt 1 of operation, those explanation is omitted. 
[0101] Drawing 17 is the circuit block diagram showing a device control section and a reflectivity 
detection device. As shown in this drawing 17 , it is the sensor which consists of light emitting diode 
24a and photo transistor 24b which is a photo detector, and the reflectivity detection device 24 adjusts 
the input current to light emitting diode 24a, and accommodation of that amount of luminescence is 
possible for it. Moreover, it consists of photo transistor 24b so that the analog voltage proportional to 
reflectivity may be outputted to the device control section 53. 

[0102] That is, the anode terminal of light emitting diode 24a is connected with electrical-potential- 
difference current conversion circuit 53a which constitutes the device control section 53. Moreover, the 
cathode terminal of light emitting diode 24a is grounded through resistance 24c, and the collector 
terminal of photo transistor 24b is connected with 24d of 5V power sources. The emitter terminal of 
photo transistor 24b is an output terminal of a sensor, and is connected with 53f of signal amplifying 
circuits where this output terminal constitutes the device control section 53. 

[0103] In the device control section 53, 53f of signal amplifying circuits is connected with AD converter 
53e, and AD converter 53e is connected with CPU53d. Moreover, CPU53d is connected to DA 
converter 53b, and DA converter 53b is connected to electrical-potential-difference current conversion 
circuit 53a. Moreover, storage 53c is connected to CPU53d. In addition, accommodation of the amount 
of luminescence is possible for light emitting diode 24a which constitutes the reflectivity detection 
device 24 from a gestalt 2 of this operation by that input current, and, as for the input voltage to AD 
converter 53e, 5V are an upper limit. 

[0104] Below, the approach of the calibration which adjusts the output of the reflectivity detection 
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device 24 is explained. With the gestalt 2 of this operation, the calibration of the reflectivity detection 
device 24 is performed on the basis of the pattern (reference pattern) printed on the conveyance belt. 
[0105] Drawing 18 is drawing showing an example of the reference pattern for calibrations. The 
reference pattern Pc shown in drawing 18 is printed by the conveyance belt 12 as criteria of an output 
control with the pattern for detection for detecting the amount of color gaps in the direction of vertical 
scanning explained with the gestalt 1 of operation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the color picture recording apparatus in 
the gestalt 1 of operation. 

[Drawing 2] It is drawing showing the installation location of the reflectivity detection device for 
detecting a color gap of a main scanning direction and the direction of vertical scanning. 
[Drawing 3] It is drawing showing the installation location of the reflectivity detection device for 
detecting a color gap of the direction of slant. 

[Drawing 4] It is the block diagram showing the configuration of the printing control circuit concerning 
the gestalt 1 of operation. 

[Drawing 5] It is drawing showing the concrete configuration approach of the pattern for detection for 
detecting the amount of color gaps of a main scanning direction. 

[Drawing 6] It is drawing showing the whole pattern configuration for detection for detecting the 
amount of color gaps in a main scanning direction. 

[Drawing 7] It is drawing showing the concrete configuration approach of the pattern for detection for 
detecting the amount of color gaps of the direction of vertical scanning. 

[Drawing 8] It is drawing showing the whole pattern configuration for detection for detecting the 
amount of color gaps in the direction of vertical scanning. 

[Drawing 9] It is drawing showing other configuration approaches of the pattern for detection for 
detecting the amount of color gaps of the direction of vertical scanning. 

[Drawing 10] It is the block diagram showing the configuration of the printing control circuit for 
slanting amendment concerning the gestalt 1 of operation. 

[Drawing 11] It is drawing showing the whole pattern configuration for detection for detecting the color 
gap by the direction of slant. 

[Drawing 12] It is drawing explaining the printing concentration of the pattern for detection printed by 
the conveyance belt. 

[Drawing 13] It is drawing showing the relation between the lap condition of a detection pattern, and 
reflectivity. 

[Drawing 14] It is drawing showing the pattern for detection of the slanting stripes for detecting the 
amount of color gaps of the direction of vertical scanning. 

[Drawing 15] It is drawing showing the pattern for detection set up so that a belt exposure product might 
become min with the block which should be detected. 

[Drawing 16] It is drawing showing the relation between toner concentration and development bias. 
[Drawing 17] It is the circuit block diagram showing the device control section and reflectivity detection 
device in a color picture recording apparatus of a gestalt 2 of operation. 
[Drawing 18] It is drawing showing an example of the reference pattern for calibrations by the 
reflectivity detection device. 

[Drawing 19] It is drawing showing the arrangement relation between the reference pattern for 
calibrations, and the pattern for detection of the amount of color gaps. 
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[Drawing 20] It is drawing showing the arrangement relation between the reference pattern for 
calibrations, and the pattern for detection of the amount of color gaps. 

[Drawing 21] It is drawing showing the concrete configuration approach of the pattern for coarse 

controls for detecting a color gap of the direction of vertical scanning in the gestalt 3 of operation. 

[Drawing 22] (A) and (B) are drawings showing two patterns for coarse controls with which the 

amounts of color gaps in the direction of vertical scanning differ, respectively. 

[Drawing 23] It is drawing showing the relation of the diameter of a spot of detection light and the 

magnitude of the pattern for detection in a reflectivity detection device. 

[Drawing 24] It is drawing showing the pattern scan output wave about reflectivity. 

[Drawing 25] (A) and (B) are drawings showing the configuration of the pattern read circuit the object 

for fine tuning, and for coarse controls, respectively. 

[Drawing 26] It is drawing showing arrangement of the pattern for detection for amending the color gap 
by the multistage story in the gestalt 3 of operation. 

[Drawing 27] It is the block diagram showing the configuration of the read circuit of the gestalt 3 of 
operation. 

[Drawing 28] It is the block diagram showing the configuration of the color picture recording apparatus 
in the gestalt 4 of operation. 

[Drawing 29] It is the block diagram showing the configuration of the printing control circuit concerning 
the gestalt 4 of operation. 

[Drawing 30] It is drawing showing the flow of the gestalt 4 of operation of operation. 

[Drawing 31] It is drawing explaining the printing concentration of the pattern for detection printed by 

the conveyance belt concerning the gestalt 5 of operation. 

[Description of Notations] 

1 Color Picture Recording Device 2K, 2 Y, 2M, 2C Print Station, 3 LED head 4K, 4Y, 4M, 4C Imprint 
roller, 5 Electrification roller Six photo conductors 7 Developing roller 8 Development blade, 9 Sponge 
roller 10 Toner cartridge 1 IK, 1 1Y, 1 1M, 1 1C Electric discharge light source, 12 Conveyance belt 13 
Driving roller 14 Follower roller, 15 Adsorption roller 16 Hopping roller 17 Resist roller, 18 Pinch roller 
19 Form hold cassette 20 Guide, 21 to 23 sensor 24 Reflectivity detection device 25 Heating roller, 26 
Pressurization roller 27 discharge sensor 28 Discharge stacker, 29 Medium distinction sensor 30 
OPEPANERU 31 Set-up roller, 32 Cleaning blade 33 Waste toner tank, 50 Host interface section 51 A 
command / image-processing section, 52 LED head interface section 53 Device control section 54 A 
motor, 55 Heater 56 High-pressure control section 57 Ceta generating section 58 DB generating section 
59 TR generating section 60 Switch. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 7] 
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[Drawing 10] 
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[Drawing 13] 
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[Drawing 26] 
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[Drawing 27] 
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[Drawing 29] 
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